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^M^m^S 11-31 3]^<DJ±tl:^^^^LfztZ:bX\ ii*)tbL#lf 3 0 2 

^^hm^M^m^s 0 3c7):^|p]ic. ^#:i 0 1-1 (Dmm^mtt^Lfzo mi^i o 

1 - 1 ^K^#tl3 11-31 3|*IC0#^j-ia^>-7°li-^- 

10 1-1 (7)^MS<7)^aE;{>^ m. 1 t;^i-Mt^'fc'5> J: 9 i^P^ 
Lfzo V- Km^3 4 1 MJ^9 9. 9 9m4%<7)|g^iJ' >y h =^-65^ 

L. *y-K«;^3 4 2. 3 4 3 tcfi^jg 9 9. 9 9mA%<Dmitm.^<D^ 
y h ^jgffl L. V- Kmil3 4 1 - 3 4 3 tc^ 1 ^c^-r^/^°•y ^m;'J**xA 
LT. 0 1-1 ±t;E^#fl3 1 1 -eiatCi^SIt® 10 1-2 8 

0 0 n m) 3 12. 313 -C^-O^^bffil&li 1 0 1 - 3 A 

(19^ 3 0 0 nm) =&JimLfZo 
[0 0 6 0] 

^tc. ^ZKom-fbMI&M 1 0 1 - 3 B^ine t;^-rit«Mff^fiS:^M6 0 1 
[0 0 6 1] 

a 6 t;^i-itmM?f^sSc^B 60l{i. i5|^tBLn-9-602. ff^^#t? 6 1 
1> 7K-^#tf6 1 3. ^'^^^6 1 5. n--7-6 0 3 ;{)-^«^$^*t-C 

v^^o «r <7) jt^Mff^^e 6 0 1 ^#^5::i:v^T. Stt^ 1 0 1 -2'BlXI 

aifiE# 2003-3095003 
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^-v: 19/ 



H— cO^-ftMI&m 10 1-3 A<D'0\^^tzwVt<Dmi^ 1 0 1 - 1 >6^'-t >y h $;lx^o 
C<7)^)ytc7)^#:i 0 1 - 1 fi. in*) 0 2 tcitS^^xfC'-KH-^Tj-ib 

[0 0 6 2] 

?fM#^6 1 ii^i;{iffii&o*ttjL«S6 2 i^m^hftxis^^ zmmmm 
1 1 i*io7RM<7)SjtP^^^T^x.^ J: d ic^oTv^^o tfzTi^mm^e 1 3-e 

'ML. 7K^#^6 1 3<7)aiPfilJ-e{iM7l<.v^7-6 1 4 tlJ: f^MTfc-^^^tf^v^ 
^ I£'^#tf6 1 5-e(i. ffM^tLT-^^^tt/cS^l 0 l<7)OT^/*^l-«St:-^ 
-6 16 im^^X^mx^^X n tc^o-C(/^>2>o 
[0 0 6 3] 

?FM^S?6 1 mOTK'M*. Ml&-r ^^fitJSO. 2mol/K PH=5. 

0 . M^m^m. 8 0 7-^^ 7. V 0 . 0 8 K -7 ^ 

A^tjPx.^^<bm;oT-7^;l^m^^ft^8 O/^mo tcLT. BUfdRIt^ 1 

0 2-BLXfm-'(r>mitm.^m: \ o i-3a^wi-^»#i o i-ioas^^pi$&u 

. ^ZlO^fb^l&M 1 0 1 - 3 B (J¥$2. 7//m) <7)fM^^f^o/co 
t)n-^-603 tc#§lX^tt7t:^«l 0 1 > ^H^M^ ti/j^f 0^ 

<7)|£'^#^t;AtL, 1 0 K P a <7)M^#Hmff -e^ffl^^^JS^ 2 5 0 "CX 5 Bfr^l 

»«i 0 \^%^^^tz immmi-A.) o 

[0 0 6 4] 

ffMtfcsisi 0 icoMtts^. ;F.T-rBi;biit^^ (AFM) ^m^^xm.mL 

[0 0 6 5] 
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#11 2002-315996 



^-v: 20/ 



[0 0 6 61 

^(D^mi^m 1 0 2 fi. #NB^HWnM^i»#€ 1 0 2 - 1 A. Me^a^^^tf i 
^i^mi 0 2-2 A. Me^H+g^-ati-pM^ji^:/! 1 0 2 - 3 A;^-ib^oTv^^o 
[0 0 6 7] 

HI 4 tC^1-Jt«MB^^g 2 0 1 {i. ii«9ttlL#t^2 0 2^ K^#§|2 1 1 ~ 
2 16. m^M*)^^2 0 3 7&^ if:^Y- h 2 2 1 ~2 2 7 ^^LT^^i-^g) i 

^^\^xm%(DmnM^(nmm. \ o i -b^^ -y v^n^o w^<^&wl i o i 

. m^\i^L^^2 0 2\z%m.^rLfz^^\£yi}-hm^&>'^fi^ ##1X«9^^2 0 3 
[0 0 6 8] 

^mm^m.m(r>M^'^^2 1 1-2 1 6(i. ^^^n.mm'm'k^Lxio^^ m 
wiim^\^(Dmmmm2 41-246 K-Mmi^mm2 51-256 5&^^i§jjg^m:t; 

mmi 0 i±iz^^mi^m 1 0 2 ^mm^-^^o ttz. ^M^m^2 1 1 -2 1 6 

iifi, WM:V'y^'^^U:^>^^mX-r^fzi^(D:ff:^mxm2 3 1-2 3 6i)mm^ 
[0 0 6 9] 

III 4 iZ7f:Lfzmmmf^f&mm2 o i <7)^^ism^Jtim<DM^m^2 11-21 

W^2 11-21 6T'?f^^^n^^4^##:m<7)mJ¥^P^-r'i>C:<!:;e>-'r'i^^ 
[0 0 7 0] 

3if)ait#tl2 0 2 tc. *«1 0 1 *^v>7t^1^'lf ^^^^L. 
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1 imxm(7):ff:^r~h. m^^^2 i i ~2 1 mti!,m<D:^-7.^'-h^^L 

i^-ofzo tLX. M0tbLW^2 0 2. 4^2i#:ffMfflco^^^§|2 11-21 
[0 0 7 11 

^i;. M^W^^^tri'^W}^-^^^^. K^#tl2 11-21 6--:^r>c.SAl=2 3 
1-2 3 6 :^-hWM:^^:^Rrf^miJ'>^ ^mi^LfZo 
[0 0 7 2] 

0 0 cm3/m in (normal) <D¥i2*' ^^'^^\^fZo «r Ott^-e^^J^^ 

^.^o^#^tg:^J^p^LT. K^#tf2 11-21 6 i*i<7)ffi:/j ^b^m<7)/±:^ tcpM 



[0 0 7 3] 



211 CO 




SiH4:20cm^/min(normal) 
• 1 OOcm'/min (normal) 
PHs(H2 -r^- 2%ir#^:30cm3/min(normal) 




300°C 




lOOPa 




13.56MHz. 5mWW 


n^m^ 212— 

215 (DWM^W 




SiH4:30cm^/min(normal) 
SiF4: 150cm^/min (normal) 
H2' lOOOcm^/min (normal) 




300°C 




lOOPa 




60MHz.30mW/cm3 


*^^§5 216 CO 




SiH4: 10cm^/min(normal) 

H2-800cm^/min(normaO 

BF3(H2 2%(:i^^f?):i00cmS/min(normal) 




200t: 




150Pa 




13.56MHz. 30m WW 



[0 0 7 4] 

M^m^2 11-21 6[H<D]±t}-^^^^Lfzt^^X\ m^ihLm^2 0 2 

hm^j^y)m^2 0 3<7)ijmi>z^ m^i o i o#i**^$&Lfco 

taf£# 2003-3095003 
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[0 0 7 5] 

>ki^. M^m-11^2 11-216 \*i<DWLmmm2 4 1 - 2 4 e i3ji5^?smrig2 5 

1 ~ 2 5 6 J: f)i^j^rS^^AL> K^^^2 11-216 l*I<7)itfSSl*It^i5'*n- 

mm^^i^L. mul 0 i±^zw^s^nm^mi^m i o 2 - 1 a mm 5 0 nm 
) , ^M^^tf i m^^mi^m 1 0 2 - 2 a (mips . Sfim). m^nm^^is 
pM###:« 1 0 2 -3 A (Mi?ionm) iBm.Litmmum^^^^'&L^ 

lll^<7)^M-tv^-;P'ft:^tt^fflv^-r. ff^i35cL/j^^:>tc07fe^«;f:^^^ 3 6 cm 
X2 2 cm<D±mm.'M'ei^\^-}ll<z1]QXLfz imMMl-B) o 
[0 0 7 6] 

mit^^mi 0 1-3=^. 7.^^y^m^J:^^X<D^i'!^^L. ^til^J^mt 

Ltz iitmn-A. itmmi-B) o zz-at^mi-B'ci'i^mLfzmim^ 
mi 0 i-3<Dmmii. mmmi-Ai<zi3if^m-Rz/m2<Dmitm^mi o i 

-3 A. 10 1 - 3 B<D^Wf(Dmm'C$>^ 3 jumt LfZo Jt^^^l 1 - A T^^^ L 

fzmm 1 0 1 (ommmmiimmm i -Atmm<Dm^'^'m^fzo wm^m^m i 
0. m 1 1 i^z^to 

[0 0 7 7] 

^±i^^V~^-i^ ^ 9 - (AMI. 5. 100mW/cm2) ^fflv^TflJ 

^Lfzo ^<7)^^, mmi -B(D±mmm'^i^^^~)i^<o±M.mm)}mii. Jtic 
1 -B<D±mmm'eiy^jL~-)V(Ditm^mi]m(o i . i omx-^-Dtzo m 
mmi-B <D±mnM'^ v ^ - )\^it^ w^n:w^m.i)^itw^\ i - b (D^^m.^"^ 

^ o 

[0 0 7 8] 

mmmi -Atitmmi -A<Dmmi o i(D^m^mL<mmLx^^t. m 
mm 1 -A(Dmui o iMt*. -^(Deiua>omj&wmM mmm(o±^ ^ 

mt. 1 omi^J^±3 5mii^^T<7)mmi'^$>^2<D■m■^^(^mff^^tlr\^^^i><7)■)b^^^w 
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m\xy<^mMK^^mt^ (002) mK%%mp\\^x\^^h:zt-h^^i)^^fzo -ett 

t^^xA^^i. m^n<^^^i>A^^^^m,mx^v) ^ mji^^<7^fmi^. KDmt 
2(Dmi}^i<Dmm.x^-t^mwL^^'ox^^^j:i}^'^fzo ix±.(D^ti)^h. ^^m<r> 

[0 0 7 9] 

m^<^mitm.^m 1 0 1 - 3 b ^ff^^-r^s.^oTRMf t^t. y >; >?tJt 

4r0. Olg/1-2. 0 g/ 1 <7)|tH;^»^P,, 4 7:i7^;i/^mJt^5//mo 1/ 
l~5 0 0y«mo \ y \ (Ommi)-h. ^nenigM^/iM:^^cJ:o-C^^^L7t: 

[0 0 8 03 

^- (AMI. 5. 100mW/cm2) ^m^^XMl^LfZo i'^m.Ltzitl^mti 

^cof^7 O^T&^ltriaS- 2 or^-ertf 3 0 55-mf. #(^'7 O^J-T^^t 
TrUJt 8 5°Cm?lJt8 5%i-eM-t-. CI (7) +h ^ ^ i 0 Omm^^Ltzm^^ 

m%'mmnw^^m\'&L. m^mM.mzx.hitmMm±m(Dmtim^fzo ttz 



tbiiEirf 2 003-3095003 



#SB 2002-315996 



-^-v: 24/ 



. T-'^;^ h >fitJS^ 0. OSg/l-O. 7 g/ 1<7)IEH. j^^ot iJ'^i/^atJt 
^IS^tmo l/l~300;«mo 1/1 <7)^HtCib'SM:^T-^^^ L/c ^ <7);{)?'g^ 

10 0 8 1 1 
[0 0 8 2] 

{mmm 3 ) 

0 1 - 1 ^ LT>^x>P>^ (SUS 4 3 0-2 D) -^m^^tzZ. t^^.\^^ 
T(i. ^Ii^fl2 |Bl^(7)^ji|lt:\ 1 0 K imntim=^. i:l^«vt!l^ v^- 

^i^^f^^L. mm\2 tmmo:>mm.^'^f^fzo -eoit*. t--^^^ h >; >?^s^o 

. 0 3 8X1-0. 4 g/l<7)^H^ 75^o>'^;l/^?jgJg^l O/^mo 1/1 ~1 
0 0 //mo 1 / 1 (7)|gHtiab>2)^^:^-ef^fiS:Lfc^<7)56^''^^&p^t;^o7to 
>^<7)*#:i 0 1-1 ^^(DmMm-kijm^j:^tzi6^ ^^^^att^ ^fz^y y° )V(DT 

y by ^ )^m<Dmmtm'<tmmm 2(Dii(Dt itm^^^-/}^ i o i ± 



aiiiE#2 003-3095003 



mm 2002-315996 



^-->': 25/ 



[0 0 8 33 

m—<7)mitm.^m 101-3 Acom/¥^ 1 0 n m~ 1 0 0 0 n m(Dm.mr-mt 
. m-<Dmit^rmi 0 i-3A(Dmm^'2 onmx y)4^^^^mui 0 1-eti. 

—(Dm^itmrnmi 0 1 -3 A<?)Mi¥^ 1000 nmtcL/j-9->-7°;wti^LT> m 

IKDmitmmmi 0 l-3B*5F^^i-^i:§(7)7K'^?S<0-7;J^;i'^(7)ftJt^;^§< 
Lrv^#;5r:^5^'b««l 0 I (Di^m^^-^tzt 7 ^ ;1'^<7)M75^' 5 0 0 ^ m 

o 1/1 *®x.7^^»tSl 0 l-e(i. agP^-^'^^tt^tJ^T^S 0%m±75^ ^^1 
0 l±l>Z:i^mLfzt^(7)mm<DMmybn 0 /zm^Mx.. 1 0 1± 

<D±mmm^i^'^-)i^xit. mwcm.m<Dm^ziS:rm\^i!)^^htifzo m±o^i:>6- 

^^Wm<^m-k(DWl^-hK 8 0 0 nmJ':i.±l 0 mJiJ.T'e^j^ltfilctJ^^ ^frO 8 
[0 0 8 43 

mmm 5 ) 

mtim^^f^]&Lfzo mi 2ii:^mmoi^'):ny^^^mi^i:^-r^±^mtim'^ 
LTMB^^^^B&i-^o ^(Diti^mtimj'<D^mi^mi 0 2it. $^^B^dnm^mi^ 

^ 1 0 2 - 1 A. I^H^H+i^-^tf i M4^2»#:ii 1 0 2 - 2 A. ISa^ati^^tf pM4^ 
1 0 2 - 3 A m±7&^^-i^^ h^-t)\y<Dmm^m) . ^Nb^h^^ nM^^#:^ 1 0 

ailiE#2 003-3095003 
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26/ 



2 - 4 . ^talffi^^tf i 10 2-5. ^B^affi^^tr p 1 0 

2-6 {iik±i)^^ y)v±)V(Dm^wm) . $¥^Mnm^mi^mi 02-7. 

K i M###:« 10 2-8. m^g^^^ts- p 102-9 h y 

mmmi tmm<D^m'(:\ *«i o i ±i>z$^^mnnm^mi^m (mm 5 0 n 
m) . ^^mm^is i m^^mi^m (mms. 5/.m) . *t^H^a^^trpM##^ 

« (M/¥l Onm) 7&-p5^^^'h A-t;l/^f^^L. — B.itmmff^^^M 2 0 1 t)- 
'b^^}mL7t*h. ?l§^v^TJtaMffM^«2 0 1 H-t -y h L. ^i^>A-b;u_h 
iC#e^BKnM#*#:e (M/¥5 0nm) . ft^affl^^tf i (m/¥2. 
O/^m) . ^g^H+a^^tf pM^S#^ (mi¥l Onm) ^^h^j:^^ K;V-b;V^>f'^ 
^L. ^lijtc^ K;i--t;W±tz#NH^B®nM#*#:S (Ml¥5 0nm) . i M 

(mmo. 2fxm) . I^B^B+B^^tf pM4^*#:« ()^/?10nm) i3-h 

[0 0 8 53 
[0 0 8 63 
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%^m^ 211 (D 




SiH ^ • 20cm^/rnin( norrn al ) 
100cm^/min(normal) 
PH3(H2 T' 2%fc:^^rf?):30cm3/min(normal) 




soot: 




lOOPa 




13.56MHz, 5mW/cm3 


M^n^ 212- 
215 <Dm^0kW 




SiH^- 50cm^/niin (normal) 
H2 • 250cm^/min (normal) 




300T: 




lOOPa 




60MHz. 50mW/cm3 


M^^l^ 216 (D 




SiH4: 10cm^/min(normal) 

H2 • 800cm^/min (normal) 

BF3(H2-e 2%(;::#-f?):i00cm3/min(normal) 




200°C 


!±t> 


150Pa 




13.56MHz, 30mW/cm3 



[0 0 8 7] 

[mil 

[1112] 
[HIS] 
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[114] 

[me] 

^ o 

[11171 
[BIS] 

mmmi-Aizion;bmj'mtimw:m (afm) mmx^^o 

[1119] 

[m 10] 

itmmi-Aizmf;bmj-mtimWim (afm) mmx-$)^o 
[mil] 

[m 1 2] 

1 0 1 :mL 

10 1-1 : mi^ 

10 1-2 : Kmm 
10 1-3 : mimmm 

1 0 1 - 3 A : ^-(Tymitm^m 
1 0 1 - 3 B : ^rcom^bMI&M 
10 2-1 : nM^mi^m 



miEilf 2 0 03-3095003 
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102-1 A. 102-4. 1 0 2 - 7 l^^^mMnM^mi^m 

10 2-2: i m^^m^i^m 

102-2 A. 102-5: |gH%*S^#tr i 

1 0. 2 - 8 : $¥^Bn i m^^mi^m 
1 0 2 - 3 : p m^mi$-m 

102-3 A. 102-6. 1 0 2 -9 l^^Bnir^ispm^mi^m 

10 3: mmmmm 
10 4: mmmm 

3 0 1: itWMfM^e 
3 0 2 : ^ii9mL#^ 
3 0 3: m^M^^^ 
3 11-313: M^m^ 
3 3 1-3 3 3 : if>(.mXW 
341-343 ::^V- 
3 5 1 -3 5 3 : M'iMmm 

2 0 1 : itllMff^JiX^a 
2 0 2 : ^ }) m 

2 0 3: #§^151*5^^ 
2 11-216: 
2 2 1 -2 2 7: iST.Y- \ 
2 3 1 -2 3 6 : 

2 4 1 -2 4 6 : s^cmms 

2 5 1 -2 5 6 : i^HrSm?i^ 
6 0 1 : itftMff^fife^a 

6 0 2 : i^iomuo-^- 

6 0 3: n-^- 

6 1 1 : ff^ji5c#t? 

6 13: 7X-dfe#^ 
6 14: ^tKv-^^- 



miE# 2003-3095003 



#SI 2002-315996 ^-v! 30/E 

6 15: ^m^m 

6 16: ^s^m.^-^- 

6 2 1: HijiMm 
6 3 1 : m?il 
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mm 



11 



104 



■103 
102-3 



102-2 



102-1 
101 



102 
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[1112] 



101 



-101-3B 

-101-3A 

101-2 
-101-1 



noi-3 
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3/ 



[HIS] 




ailE# 2 0 0 3 



-3095003 
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[Els] 



^^104 




^ 103 

102-3A 

102-2A 

( iOZ 

^102- lA 
101 
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mm 2 0 0 3 
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[1119] 




[m 1 01 
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[mil] 




mfiE#2 0 0 3 



-3095003 
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-104 

—103 
—102-9 

102-8 

— 102-7 
~ 102-6 

— 102-5 



102-4 
102-3A 



K02 



102-2A 



102-1 



101 



2003-3095003 



JRfM2 0 0 2 - 3 1 5 9 9 6 ^-i^ : 1/E 

mm 

iMiRm] m 9 
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m m A m M m m 



[000001007] 
B 1990^ 8^300 

m m:^l[P>»cBaETAT-3 TS 3 0#2 



